Abstract. The RANS method and realizable k   turbulence model are adopted to numerically investigate the turbulent flow and heat transfer performance of dimple/protrusion arranged in rectangular channel with the working fluid of supercritical carbon dioxide and air. Investigated Re is 90000. The Nu distribution, the flow resistance coefficient f and the comprehensive thermal performance TP were obtained. According to the results, it is obtained that the 0
Introduction
Dimple/protrusion structure has good heat transfer enhancement performance while producing less flow resistance than other passive control structure, so its comprehensive thermal performance is superior to other types of heat transfer augmentation devices. Many researchers pay more attention to dimple/protrusion structure in recent years.
The earliest studies on the dimple/protrusion are based on its outstanding performance in flow control. This kind of structure is applied to the golf ball surface to achieve the effect of flow drag reduction. Belen'kiy et al. [1] give the experiment data which shows the improvement in heat transfer and pressure losses remain at approximate levels with flat channels. Moon et al. [2] describe the thermal characteristics of rectangular channels arranged with dimples, and find that the heat transfer enhancement factor is maintained at about 2.1 while corresponding flow resistance coefficient is in the range of 1.6-2.0 in the fully developed flow conditions. Ligrani et al. [3] focus on the flow characteristics of channels arranged with dimples in one side, it is presented that channels arranged with protrusions in opposite wall own larger local friction factor and local Nu than channels without protrusions. Lan et al. [4] study on the heat transfer performance of the stationary micro-channels arranged with dimples. Shen et al. [5] give computational simulation results which show the flow and heat transfer performance of the U-shaped cooling channels arranged with dimples.
Currently, most of all papers related to the heat transfer of dimples/protrusions take air and water as the working fluid. Carbon dioxide has a low critical point and its supercritical condition possesses excellent properties in flow and heat transfer performance. The present paper deals with the heat transfer characteristics of conventional rectangular channels with dimples/protrusions placed on bottom and takes supercritical carbon dioxide as the working fluid. The Nu distribution, the flow resistance coefficient f and the comprehensive thermal performance TP were obtained. Comparing with the heat transfer factors of air conditions, the heat transfer characteristics of supercritical carbon dioxide were obtained.
Physical Model and Numerical Method
Physical Model. The spanwise and normal dimensions of the rectangular channel used in this paper are 150mm and 50mm respectively. The channel extends periodicity and the minimum period field is given in Fig. 1 . Dimple/protrusion which has a diameter of 75mm and a depth of 15 is placed in the center of the bottom surface, shown in Fig. 2 . dimple surface. From the temperature contours in Fig. 3 , it is obvious that the temperature of dimple leading edge is high while the temperature of trailing edge is low. For the protrusion cases, fluid crashes in the leading edge of protrusion and separates in the trailing edge with the forming of symmetrical separation bubbles. The flow characteristics lead to the temperature distribution which shows low temperature in the leading edge and high temperature in the trailing edge. It is also evident that supercritical carbon dioxide cases own larger low-temperature region and smaller high-temperature region than air cases. Table 1 . 
